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The concept of “numerical speed of sound” is proposed in the construction of numerical flux. It is shown that this
variable is responsible for the accurate resolution of discontinuities, such as contacts and shocks. Moreover, this concept
can be readily extended to deal with low speed and multiphase flows. As a result, the numerical dissipation for low speed
flows is scaled with the local fluid speed, rather than the sound speed. Hence, the accuracy is enhanced, the correct
solution recovered, and the convergence rate improved. We also emphasize the role of mass flux and analyze the behavior
of this flux. Study of mass flux is important because the numerical diffusivity introduced in it can be identified. In
addition, it is the term common to all conservation equations. We show calculated results for a wide variety of flows to
validate the effectiveness of using the numerical speed of sound concept in constructing the numerical flux. We especially
aim at achieving these two goals: (1) improving accuracy and (2) gaining convergence rates for all speed ranges. We find
that while the performance at high speed range is maintained, the flux now has the capability of performing well even
with the low speed flows. Thanks to the new numerical speed of sound, the convergence is even enhanced for the flows
outside of the low speed range. To realize the usefulness of the proposed method in engineering problems, we have also
performed calculations for complex 3D turbulent flows and the results are in excellent agreement with data.
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